Abstract. In this experiment, carbon black, silica fume and silicon carbide is the main raw material. The porous silicon carbide ceramic supports were prepared by extrusion molding and reaction sintering. Porous supports are used for carrying the filter film so that it has good porosity and high strength. This paper mainly discusses the effect of the ratio of raw materials and the sintering temperature on the pore size and the strength of the supporting body. Finally, the pore size and the strength of the porous silicon carbide ceramic supports are controlled.
Introduction
Porous silicon carbide ceramic membrane is a kind of widely used environmental protection material. It has become more and more popular because of the good chemical stability, thermal stability, high mechanical strength, controllable microstructure, wear resistance, long life, and a series of excellent properties. The porous silicon carbide ceramic membranes for membrane will shine in wastewater treatment, waste gas treatment, desalination, bio-medicine, food processing, energy, chemical and other fields [1] [2] . Porous silicon carbide ceramic membrane will gradually replace the separation membrane because of the low permeable capacity, short service life, low filtration efficiency, and the replacement of the membrane. The use of porous silicon carbide ceramic membrane will be more extensive [3] [4] [5] .
The premise of the production of porous silicon carbide ceramic film is to make a lot of porous silicon carbide ceramic support. It's pure water flux to large, high strength, the best size to achieve controllable because it need carry the filtration membrane [6] . At present, there are few reports on the preparation and research of porous silicon carbide ceramic support and there is no report on the particle size control of the porous silicon carbide ceramic. Therefore, the use of the new preparation process of particle size controllable porous silicon carbide ceramic support is imperative.
Extrusion molding has the advantages of simple process, short period, less defects and high yield. Reaction sintering has the advantages of fast reaction speed, no shrinkage of the burned products, no change in the size and the quality of the product is improved [7] [8] [9] [10] [11] . The porous silicon carbide ceramic support can be prepared by using these two kinds of new technology. In this way, silicon carbide ceramic membrane with different pore sizes can be prepared. Therefore, silicon carbide ceramic membrane will replace the organic separation membrane and it will become more widely used new materials.
Experimental Method

Experimental Raw Materials
The main raw materials: all kinds of particle size of the silicon carbide, distilled water, silica, carbon black. Table 1 shows the experimental material name and purpose. 
Experimental Process
The first step: the first silicon carbide, carbon powder and silica fume mixed together and adding organic solvent mixture; The second step: in the extruder inside mixing mud and mud under normal temperature stale; The third step: extrusion molding to prepare the support body and make it completely dry; Fourth step: row of plastic and burn products. Figure 1 shows the preparation of porous silicon carbide ceramic support experiments flow chart. 
Results and Discussion
Effect of Silicon Carbide Content on the Strength of Support
Four groups of experiment that are shown in Table 2 are designed, and the only variable is the dosage of silicon carbide while other materials' dosage and experiment conditions stay unchanged. The results as shown in figure 2 , the figure can be seen that the flexural strength of the sample increased gradually with the increase in the amount of silicon carbide. The strength value reaches the maximum and the maximum is 20.9MPa when the silicon carbide content is 94.3%. The strength value is the minimum and the minimum is 8.5MPa when the silicon carbide content is 80%.
The reason for this phenomenon is: When increasing the amount of silicon carbide, the reaction sintering should be shaped silicon carbide content decreased and sintering of silicon carbide steam pressure is relatively low. Overflow part is relatively small and the flexural strength increased. The error bar indicates the size of the compressive strength is uncertain. The maximum uncertainty is 0.34MPa and the minimum uncertainty is 0.07MPa.It indicates that the reliability of the experimental data is firm. We should take into account the economic effect because the compressive strength of the final basically no change. The strength of the appropriate and this formula is the most reasonable when the silicon carbide mass fraction of 90%. 
Effect of Silicon Carbide Content on the Pore Size of Support
Aperture distribution test results are shown in Fig.3 , from which the fact that aperture of every formula obey normal distribution. The aperture get smaller as the dosage of silicon carbide grows. When the dosage reaches 80 percents, the aperture is the largest and the figure is 7.2µm.Meanwhile the aperture has the broadest distribution and the highest concentrated aperture percentage with the figure of 42.5%.When the dosage percent of silicon carbide is 94.3%, the aperture is the minimum and the figure is 4.8µm.
It can be explained by the following theories: with a growing dosage of silicon carbide, whose spatial structure follow the principle of close packing of spheres, pore rate is good and they didn't block the holes after reaction sintering, combine the whole structure firmly, as a kind of glue. When the dosage percent of silicon carbide is 90%, the aperture has the narrowest distribution, that is, the size of the holes are nearly equal. Conclusion can be drawed that when the dosage percent of silicon carbide is 90%, the aperture of silicon carbide support structure has the most reasonable distribution. 
Effect of Sintering Temperature on Strength of Support
The silicon carbide model for the experiment that is shown in Table 3 is 400 powder and the silicon carbide mass fraction is 90%. The other experimental conditions and the experimental materials are unchanged. Only the effect of temperature on the strength of silicon carbide ceramic support is discussed. For this reason, 2000, 2250 and 2400 three different sintering temperatures were designed and the strength of silicon carbide ceramic support was discussed through these temperatures. The experimental results shown in Figure 4 , the figure can be seen that the strength is also rising with the continuous increase in the burning temperature. The strength increases very quickly when the sintering temperature is between 2000℃ and 2250 ℃. The strength is almost no change when the sintering temperature is between 2250℃ and 2400 ℃.
The reason for this phenomenon is: the neck of the particles will be more fully developed with the increase of sintering temperature. The neck will be more closely integrated silicon carbide particles and the bending strength will increase. However, the strength is almost no longer increased when the sintering temperature is 2400 ℃. The reason is the neck of the silicon carbide particles is fully developed when the sintering temperature is 2250 ℃.The error bar indicates the size of the compressive strength is uncertain. The maximum uncertainty is 0.35MPa and the minimum uncertainty is 0.25MPa. It indicates that the reliability of the experimental data is firm.The strength of silicon carbide ceramic support is the most suitable when the sintering temperature is 2250 C. 
Effect of sintering temperature on the pore size of support
The experimental results as shown in Fig.5, Fig.6, Fig.7 , the figure can be seen that the pore size distribution of each temperature is basically a normal distribution. The pore size distribution of silicon carbide ceramic supports the closest normal distribution when the temperature is 2400 ℃.The pore size is gradually increasing and the concentration of the pore size is increased with increasing sintering temperature of silicon carbide. The maximum aperture is 11.4µm and the minimum is 2.1µm.
The reason for this phenomenon is: the silicon carbide occurs recrystallization phenomenon .The small particles deposited on the surface of large particles of silicon carbide and the pore size is increased with the increase of temperature. The pore size distribution is very narrow and the pore is about 3.4 µm when the temperature is 2250℃.At this time, the temperature is the most suitable. 
Conclusions
(1)The strength is appropriate and the pore size distribution is the most narrow when the silicon carbide mass fraction is 90% by exploring the effect of silicon carbide content on strength and pore size of silicon carbide ceramic support. Therefore, silicon carbide mass fraction of 90% is the best material for silicon carbide.
(2) The temperature is a variable and the other conditions remain unchanged when it using the most appropriate formula. The strength is appropriate and the pore size distribution is the most narrow when the temperature is 2250℃ by exploring the effect of temperature on strength and pore size of silicon carbide ceramic support. Therefore, the best sintering temperature of silicon carbide ceramic support is 2250℃.
(3) The best dosage of silicon carbide is 90% and the best sintering temperature is 2250℃ in the preparation of silicon carbide ceramic support when the state is a more ideal state.
